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*OREDOFHPHQWSURGXFWLRQJUHZ IURP0W LQ WR0W LQ>@DQG LVSURMHFWHG WR LQFUHDVH>@
1RZDGD\VWKHFHPHQWLQGXVWU\JHQHUDWHVDSSUR[LPDWHO\RIWKHJOREDODQWKURSRJHQLFFDUERQGLR[LGHHPLVVLRQV
>@PDNLQJWKHFHPHQWLQGXVWU\DQH[FHOOHQWFDQGLGDWHIRULPSOHPHQWLQJ&2HPLVVLRQPLWLJDWLRQVWUDWHJLHV%DVHG
RQZRUOGZLGHFHPHQWSURGXFWLRQWKHDYHUDJHLQWHQVLW\RIFDUERQGLR[LGHHPLVVLRQVLVNJ&2SHUNJRIFHPHQW
DQGDURXQGRIFHPHQWUHODWHGJUHHQKRXVHJDVHPLVVLRQVUHVXOWIURPIRVVLOIXHOFRPEXVWLRQ>@7KHUHPDLQLQJ
HPLVVLRQV DUH DQ LQKHUHQW SURGXFW RI WKH SURFHVV RI WKH GHFRPSRVLWLRQ RI &D&2 WR&D2 WKHPDLQ SUHFXUVRU WR
FHPHQW>@7KHIUDFWLRQRI&2IURP&D&2GHFRPSRVLWLRQHPLWWHGIURPDFHPHQWSODQWLQFUHDVHVDVWKHWKHUPDO
HIILFLHQF\RI WKHFHPHQWSODQW LQFUHDVHV,QQHZKLJKO\HIILFLHQWFHPHQWSODQWVDOPRVWRI WKH&2HPLVVLRQV
FRPHIURPWKHGHFRPSRVLWLRQRI&D&2WR&D2,QWKLVNLQGRIFHPHQWSODQWVWKHSRWHQFLDOIRULPSURYLQJHQHUJ\
HIILFLHQF\LVYHU\OLPLWHG>@(YHQLIHIILFLHQF\FRXOGEHLQFUHDVHGWKHRYHUDOOIUDFWLRQRI&2HPLWWHGIURPWKH
FHPHQWSODQWGXHWRWKHFDOFLQDWLRQRIWKHUDZIHHGZRXOGRQO\LQFUHDVHIURPWKHFXUUHQWOHYHOV

&HPHQW SURGXFWLRQ LV D KLJKO\ HQHUJ\LQWHQVLYH SURFHVV &HPHQW PDNLQJ FRQVLVWV RI WKUHH PDLQ VWHSV UDZ
PDWHULDO FDOFLQDWLRQ FOLQNHUPDNLQJ LQ WKH FOLQNHU RYHQ NLOQ DQG FHPHQWPDNLQJ$ ODUJH DPRXQW RI HQHUJ\ LV
UHTXLUHGIRUWKHFDOFLQDWLRQRIWKHUDZPDWHULDODQGWRUHDFKWKHKLJKWHPSHUDWXUHVDURXQG&UHTXLUHGLQWKH
NLOQ7KHWKHRUHWLFDOHQHUJ\FRQVXPSWLRQIRUSURGXFLQJFHPHQWLVDERXW*-DVVXPLQJUHDFWDQWVDQGSURGXFWVDW
 & > @ HVWLPDWHG EDVHG RQ WKH HQHUJ\ UHTXLUHG WR SURGXFHG  WRQ RI 3RUWODQG FHPHQW FOLQNHU ,Q SUDFWLFH
HQHUJ\FRQVXPSWLRQ LV KLJKHU VLQFHHQHUJ\ LV UHTXLUHG WRHYDSRUDWHZDWHUDQG WRFRPSHQVDWH IRU WKHKHDW ORVVHV
&XUUHQWO\ WKH EHVW DYDLODEOH WHFKQRORJ\ XVLQJ D GU\ SURFHVV ZLWK SUHKHDWHUV DQG D SUHFDOFLQHU EHIRUH WKH NLOQ
UHTXLUHV*-WRIFHPHQWPDQXIDFWXUHGIURPZKLFK*-DUHUHTXLUHGLQWKHFDOFLQDWLRQRIWKHUDZPDWHULDOSHU
WRQ RI FOLQNHU SURGXFW >@ ,Q FHPHQW SODQWV EHVLGHV &2 HPLVVLRQV IURP HQHUJ\ FRQVXPSWLRQ VXSSOLHG WURXJK
FRPEXVWLRQRIFDUERQLQWHQVLYHIXHOVWKHFHPHQWPDNLQJSURFHVVDOVRHPLWV&2IURPWKHFDOFLQLQJSURFHVV

7KH SXUSRVH RI WKLV ZRUN LV WR DQDO\]H D QHZ SURFHVV >@ DLPHG DW VXEVWDQWLDOO\ UHGXFLQJ &2 HPLVVLRQV IURP
H[LVWLQJDQGQHZFHPHQWSODQWVEXWIRFXVLQJRQO\RQWKH&2HYROYLQJIURPOLPHVWRQHFDOFLQDWLRQ7KHSURFHVVLV
EULHIO\GHVFULEHGEHORZDQGDFDVHVWXG\IRULQWHJUDWLRQLQWRDQH[LVWLQJFHPHQWSODQWLVFRQGXFWHGDIWHUZDUGVXVLQJ
$VSHQ+\VLV VLPXODWLRQ VRIWZDUH 7KH FKRVHQ FRQILJXUDWLRQ IRU VLPXODWLRQ LV D SUHFDOFLQHU FRPSULVHG RI D&)%
FRPEXVWRU D IOXLGL]HG EHG FDOFLQHU DQG D&2 FRPSUHVVRU%RWK FRPEXVWRU DQG FDOFLQHU KDYH EHHQ GHVLJQHG DV
DGLDEDWLFUHDFWRUV7KHUPDOLQWHJUDWLRQRIWKHV\VWHPLVSHUIRUPHGDQGDVXEFULWLFDO5DQNLQHF\FOHLVXVHGWRREWDLQ
DWOHDVWWKHHQHUJ\WRGULYHWKH&2FRPSUHVVLRQV\VWHP

'HVFULSWLRQRIWKHQHZFDOFLQDWLRQSURFHVV
7KHFRQFHSWDQDO\]HGLQWKLVZRUNLVSUHVHQWHGLQ)LJXUHDQGKDVDOVREHHQGHVFULEHGHOVHZKHUH>@7KHWDUJHW
RIWKHSURFHVVLVWRGHFRPSRVHWKHFRQWLQXRXVVWUHDPRI&D&2LQWR&D2WREHIHGWRDFHPHQWSODQWDQG&2WREH
SXULILHG DQG FRPSUHVVHG IRU SHUPDQHQW JHRORJLFDO VWRUDJH 7KLV FDQ EH DFKLHYHG ZLWKRXW XVLQJ DQ\ FKHPLFDO
UHDFWLRQRI&2DEVRUSWLRQE\IRFXVLQJRQO\RQWKH&2DULVLQJIURPWKHGHFRPSRVLWLRQRI&D&2WR&D2WKH&2
IURPFRPEXVWLRQRIWKHIXHOLQDLULVHPLWWHG,QWKHSURSRVHGSURFHVVWKHFDOFLQDWLRQDQGWKHFRPEXVWLRQUHDFWLRQV
WDNHSODFHLQLQGHSHQGHQWFKDPEHUV7KHQHFHVVDU\KHDWWRVXVWDLQWKHFDOFLQHULVVXSSOLHGE\DFLUFXODWLQJVWUHDPRI
VXSHUKHDWHG&D2 WKDW LV XVHGDVKHDW FDUULHUEHWZHHQDFLUFXODWLQJ IOXLGL]HGEHGFRPEXVWRUDQG WKH IOXLGL]HGEHG
FDOFLQHU7KXVWKH&2UHOHDVHGLQWKHFDOFLQDWLRQRIWKH&D&2LVREWDLQHGLQDFRQFHQWUDWHGIRUPDQGLVVXLWDEOH
IRUVWRUDJHDIWHUSXULILFDWLRQDQGFRPSUHVVLRQ
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)LJXUH6FKHPHRI WKHSURFHVVSURSRVHG LQ WKLVZRUN WRREWDLQD&2FRQFHQWUDWHGVWUHDPUHVXOWLQJIURP WKH
FDOFLQDWLRQRI&D&2

7KHSURFHVVVKRZQLQ)LJXUHFDQEHLQWHJUDWHGLQDFHPHQWSODQWDQGWDNHEHQHILWRIWKHKLJKOHYHORIWKHUPDO
LQWHJUDWLRQ W\SLFDO LQ WKLV HQHUJ\ LQWHQVLYH SURFHVV DQG WKH H[SHULHQFH LQ KDQGOLQJ VROLG VWUHDPV DW YHU\ KLJK
WHPSHUDWXUHV

7KHFHPHQWPDQXIDFWXUHSURFHVVRIDFRQYHQWLRQDOWFHPHQWGD\SODQW LV WDNHQDVDUHIHUHQFHWRFDOFXODWH
PDVVDQGKHDWEDODQFHVDQGVHW WKHERXQGDU\FRQGLWLRQV IRUDPRUHGHWDLODQDO\VLVRI WKHSURSRVHGSUHFDOFLQDWLRQ
SURFHVVLQWKHQH[WVHFWLRQV,WLVDVVXPHGWKDWWKHUHIHUHQFHFHPHQWSODQWXVHVDGU\SURFHVVZLWKSUHKHDWHUVDQGD
SUHFDOFLQHUEHIRUHWKHNLOQ,QWKH)LJXUHWKHPDLQIORZVRIWKHFDUERQEDODQFHLQYROYHLQWKHFHPHQWPDQXIDFWXUH
SURFHVVFKRVHQDVDUHIHUHQFHDUHVKRZQPRUHGHWDLOVFDQEHIRXQGLQUHIHUHQFHV>@
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)LJXUH6FKHPHRIWKHPDLQPDVVIORZVRIDKLJKHIILFLHQWFHPHQWSODQWWKDWSURGXFHVWRIFHPHQWSHUGD\
WK


7KHIXHOFKDUDFWHULVWLFVXVHG LQWKHFDOFXODWLRQDUHFRPSLOHGLQ7DEOHDQGFRUUHVSRQGWRDSHWUROHXPFRNHD
XVXDOIXHOLQFHPHQWSODQWV,QRUGHUWRFDOFXODWHWKHPDVVEDODQFHLWLVDVVXPHGWKDWDPRGHUQFHPHQWSODQWUHTXLUHV
DQHQHUJ\LQSXWRIDERXW*-WRIFHPHQWDQGDERXWRIWKLVHQHUJ\LVXVHGLQWKHSUHFDOFLQHUWRFDUU\RXWWKH
FDOFLQDWLRQ>@6LQFH*-WRIFOLQNHUDUHUHTXLUHGLQWKHFDOFLQDWLRQVDURXQGWKRIOLPHVWRQHDUHUHTXLUHG
E\ WKH SURFHVV ZLWK D FOLQNHUFHPHQW UDWLR RI 7KH FRPSRVLWLRQ RI WKH FOLQNHU REWDLQHG KDV DURXQG  RI
FDOFLXPR[LGHZKLFKLVFRPPRQLQFOLQNHUFRPSRVLWLRQV>@,Q WKH)LJXUHFDQEHVHHQWKDWDPDMRUIUDFWLRQRI
FDUERQGLR[LGHHPLVVLRQVDOPRVWFRPHVIURPFDOFLQLQJWKHOLPHVWRQHSUHVHQWLQWKHUDZPDWHULDO

$VPHQWLRQHGDERYHWKHDLPRIWKHDOWHUQDWLYHSURFHVVRXWOLQHGLQWKH)LJXUHLVWRREWDLQWKH&2HPLWWHGE\
WKH FDOFLQDWLRQ SURFHVV LQ WKH FHPHQWPDQXIDFWXUH LQ D SXUH IRUP  7KHUHIRUH LW LV SURSRVHG WR UHSODFH WKH SUH
FDOFLQHURI)LJXUHE\DQHZDUUDQJHPHQWWKDWSURGXFHVDSXUHVWUHDPRI&2DVLQGLFDWHGLQ)LJXUH
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7KH NH\ IHDWXUH RI WKH SURSRVHG SURFHVV LV WKDW KLJK WHPSHUDWXUH &D2 SDUWLFOHV FRPLQJ IURP D FLUFXODWLQJ
IOXLGL]HGEHGFRPEXVWRU&)%&DUHEURXJKWLQWRFRQWDFWZLWKWKHUDZIHHGRI&D&2,QWKH&)%&SHWUROHXPFRNH
RU DQRWKHU VXLWDEOH IXHO FDQ EH EXUQHG DW KLJK WHPSHUDWXUHV !  & LQ WKH SUHVHQFH RI &D2 7KXV &D2
SDUWLFOHV DUH FLUFXODWLQJ EHWZHHQ &)%& DQG SUHFDOFLQHU UHDFWRU WUDQVIHUULQJ WKH KHDW UHTXLUHG E\ WKH FDOFLQDWLRQ
UHDFWLRQIURPWKHFRPEXVWLRQFKDPEHU0DVVDQGKHDWEDODQFHFDOFXODWLRQVKDYHVKRZQ>@WKDWWKHUHDUHRSHUDWLQJ
ZLQGRZVWRRSHUDWHWKHV\VWHPXQGHUUHDOLVWLFSURFHVVFRQGLWLRQVFRPSDUHGWRVLPLODUKLJKWHPSHUDWXUHDSSOLFDWLRQV
RI&)%&V LQ WKHSRZHU DQGPLQHUDO URDVWLQJ LQGXVWULHV$W VRPH SRLQW LQ WKH UHF\FOHG VWUHDPRI&D2 WKHUH LV D
SXUJHRI&D2WKDWLVWKHDFWXDOSURGXFWRIWKHSUHFDOFLQHUDQGGLUHFWHGWRWKHNLOQ

$ SDUWLFXODU VHW RI SURFHVV FRQGLWLRQV LQ WKH SUHFDOFLQHU RI )LJXUH  KDV EHHQ VLPXODWHG ZLWK $VSHQ+\V\V
HQFORVLQJDOO WKHQHFHVVDU\FRPSRQHQWV WRSXULI\DQGFRPSUHVVWKH&2VWUHDPREWDLQHGIURPWKHFDOFLQHU WDNLQJ
EHQHILW RI WKH KLJK WHPSHUDWXUH VWUHDPV REWDLQHG LQ WKH SURFHVV LQ RUGHU WR KHDW XS WKH DLU IHG WR WKH FRPEXVWRU
FKDPEHUDVZHOODVWKHIXHODQGOLPHVWRQHIHHGVWRWKHSURFHVVDOVRH[WUDFWLQJWKHQHFHVVDU\SRZHULQDVXEFULWLFDO
5DQNLQHF\FOHWRGULYHFRPSUHVVRUVDQGDX[LOLDU\HTXLSPHQW7KHREMHFWLYHLQWKHVLPXODWLRQZDVWRGHVLJQDSUH
FDOFLQHU V\VWHP VHOIVXIILFLHQW LQ WHUPV RI IXHO GHPDQG DQG HOHFWULFLW\ FRQVXPSWLRQ WR GHOLYHU D FRPSUHVVHG&2
VWUHDPDQGD&D2VWUHDPWREHIHGWRWKHNLOQ7KHLQFRUSRUDWLRQRIWKLVV\VWHPLQDFHPHQWSODQWPLJKWUHTXLUHD
QHZGHVLJQRIWKHIXOOFHPHQWSODQWWRHQVXUHDEHWWHUKHDWLQWHJUDWLRQLQWKHZKROHSURFHVV+RZHYHUWKLVH[HUFLVH
RILQWHJUDWLRQZLWKWKHUHVWRIFRPSRQHQWVLQWKHFHPHQWSODQWLVRXWVLGHWKHVFRSHRIWKHSUHVHQWZRUN

7KH&)%FRPEXVWRUDQGSUHFDOFLQHUV\VWHPVXEVWLWXWLQJWKHFDOFLQHULQWKHUHIHUHQFHFHPHQWSODQWWGD\
KDVEHHQVLPXODWHGLQDSURFHVVIORZVKHHWVHH)LJXUHWKDWFRPSULVHVWKH&)%FRPEXVWRUWKH&D&2SUHFDOFLQHU
WKH&2 FRPSUHVVRU DQG SXPS XS WR  EDU DQG D VXEFULWLFDO5DQNLQH F\FOH H[WUDFWLQJ KHDW IURP JDV VWUHDPV
7KHVHXQLWVDUHGHVFULEHGEHORZLQPRUHGHWDLO

)LJXUH  &)% FRPEXVWRU DQG SUHFDOFLQHU IORZ GLDJUDP SURSRVHG WR FDSWXUH WKH &2 UHVXOWLQJ IURP WKH SUH
FDOFLQDWLRQRIWKHIUHVKOLPHVWRQHLQWKHFHPHQWPDQXIDFWXUHSURFHVV

7KHDLPRIWKH&)%&LVWRKHDWXSWKHVROLGPDWHULDOFRPLQJIURPWKHSUHFDOFLQHUDW&UHTXLUHGWHPSHUDWXUH
IRUUDSLGUDWHDQGIXOOFDOFLQDWLRQWRWHPSHUDWXUHVFORVHWR&$WWKLVWHPSHUDWXUHIXHOEXUQVLQDQDLUILUHG
&)%& )URP WKH PHFKDQLFDO DQG PDWHULDO SRLQW RI YLHZ WKHVH KLJK WHPSHUDWXUH &)%&V DUH ZHOO HVWDEOLVKHG
WHFKQRORJ\XSWRRSHUDWLQJWHPSHUDWXUHVRI&IRUDOXPLQDFDOFLQDWLRQDQGRWKHUPLQHUDORUHURDVWLQJSURFHVVHV
>@7KHFRPEXVWRUKDVEHHQGHVLJQHGDVDQDGLDEDWLF0:XQLW$ODUJHIORZRI&D2LVUHTXLUHGWRWUDQVIHUWKH
QHFHVVDU\KHDW IURPWKHFRPEXVWLRQFKDPEHU WR WKHFDOFLQHUZKHQ WKH'7EHWZHHQ WKHVHUHDFWRU LVPRGHUDWH)RU
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WKHORZHUHQGRIWKLVUDQJH7KHUHTXLUHGVROLGIORZFLUFXODWLQJEHWZHHQWKHFRPEXVWRUDQGFDOFLQHUWRSURGXFHW
RIFHPHQWSHUKRXULVDERXWWK7KLVODUJHDPRXQWRIVROLGVLQGLFDWHVDVROLGFLUFXODWLRQUDWHDURXQGNJPV
UHIHUUHGWRPVFKDUDFWHULVWLFJDVYHORFLW\LQWKH&)%FRPEXVWRU$VLQGLFDWHGDERYHSHWUROHXPFRNHDXVXDOIXHO
LQ FHPHQW SODQWV KDV EHHQ XVHG WRSURYLGH WKH HQHUJ\ WR WKH FRPEXVWRU7KH IXHO FKDUDFWHULVWLFV DUH FRPSLOHG LQ
7DEOH7KHKHDWEDODQFHVLQWKHFRPEXVWRUUHDFWLRQFRQVLGHUVWZRFKHPLFDOUHDFWLRQVFRNHFRPEXVWLRQDQG&D2
VXOIDWLRQ 62 UHWHQWLRQ KDV EHHQ VKRZQ WR EH HIIHFWLYH XS WR  & DFFRUGLQJ WR$QWKRQ\ HW DO >@ 7KUHH
VWUHDPVDUHIHGWRWKHFRPEXVWRUDFFRUGLQJWRWKHDUUDQJHPHQWVKRZQLQ)LJXUHSUHKHDWHGIXHO&SUHKHDWHG
DLU&DQGDUHF\FOHGVWUHDPFRPLQJIURPWKHSUHFDOFLQHU&7KHFRPEXVWRURXWOHWLVVHSDUDWHGLQWKH
F\FORQHLQJDVDQGVROLGVWUHDPV7KHJDVVWUHDPKRWJDVFRPELQ)LJXUHZLOOEHXVHGQRWRQO\LQWKHUHERLOHUIRU
VWHDPJHQHUDWLRQEXWDOVRIRUSUHKHDWLQJWKHIXHODLUDQGIUHVK&D&2VWUHDPV2QWKHRWKHUKDQGWKHVXSHUKHDWHG
&D2VWUHDPJRHVWRWKHSUHFDOFLQHUVHH)LJXUH)LQDOO\WKHJDVVWUHDPOHDYHVWKHV\VWHPDVH[KDXVWJDVDW
&FROGJDVFRPELQ)LJXUH

7KHSUHFDOFLQHUXQLWLVDOVRD&)%FRQQHFWHGWRWKH&)%FRPEXVWRU7KLVUHDFWRULVRSHUDWHGDGLDEDWLFDOO\DW
&DQGWKH&D&2HQGRWKHUPLFFDOFLQDWLRQWDNHVSODFH7KHHQHUJ\UHTXLUHGIRUWKLVFKHPLFDOUHDFWLRQLVSURYLGHG
E\WKHKRWVROLGVFRPLQJIURPWKHFRPEXVWRUDW&7KLVPHDQVWKDWQRDGGLWLRQDOIXHOKDVWREHVXSSOLHGWRWKLV
XQLWIRUWKHFDOFLQDWLRQSURFHVV$OWKRXJKLWKDVQRWEHHQFRQVLGHUHGLQWKLVVFKHPHUHF\FOHG&2FRXOGEHXVHGWR
IOXLGLVHWKLVUHDFWRUEHFDXVHDWWKLVYHU\KLJKWHPSHUDWXUH&IDVWDQGFRPSOHWH&D&2FDOFLQDWLRQLVDFKLHYHG
HYHQXQGHUSXUH&2DWPRVSKHUH)RUORZHUFDOFLQDWLRQVWHPSHUDWXUHVRUIDVWHUFDOFLQDWLRQVUDWHVVXSHUKHDWHGVWHDP
FRXOGEHDOVRUHF\FOHGDVIOXLGL]LQJJDVWRWKHFDOFLQHULQRUGHUWRUHGXFHSDUWLDOSUHVVXUHVRI&2LQWKHFDOFLQHU
7KHVWUHDPOHDYLQJWKHFDOFLQHUUHDFWRULVVHSDUDWHGLQWRDHYHQWXDOO\SXUH&2JDVVWUHDPKRW&2VWUHDPDQGD
VROLGVWUHDPKRW&D2VWUHDPLQ)LJXUHWKDWLVSDUWLDOO\UHF\FOHGWRWKH&)%FRPEXVWRU&D2WR&)%FRPEXVWRU
VWUHDPDQGDOVRWDNHQWRWKHFOLQNHUSURGXFWLRQIDFLOLW\&D2WRNLOQVWUHDPLQ)LJXUH%HFDXVHRIWKHKLJKHQHUJ\
UHTXLUHPHQWVRIWKHSUHFDOFLQHURQO\RIWKHVROLGVOHDYLQJ WKLVUHDFWRUDUHH[WUDFWHGIURPWKHFLUFXODWLQJVROLGV
DQGGLUHFWHGWRWKHNLOQWREHXVHGLQWKHFHPHQWSURGXFWLRQ7KHUHPDLQLQJRIWKHVROLGVDUHXVHGDVHQHUJ\
FDUULHUV5HJDUGLQJ WKH VROLGVFRPSRVLWLRQ WKH\DUHPDLQO\FRPSULVHGRI&D2&D62 DQG IXHO
DVKHV7KLVFRPSRVLWLRQFDQEHFRQVLGHUHGDVDSSURSULDWHIRUFHPHQWSURGXFWLRQ>@

7KHPDVVIORZVDQGWHPSHUDWXUHVRIWKHPDLQVWUHDPVLQWKH&)%FRPEXVWRUDQGSUHFDOFLQHURI)LJXUHFDQEH
VHHQLQ7DEOH

7DEOH)XHOFRPSRVLWLRQDQGPDVVIORZVDQGWHPSHUDWXUHVRIWKHPDLQVWUHDPVRIWKH&)%&DQGSUHFDOFLQHU
V\VWHPRIWKHFDVHVWXG\)LJXUHIRUDVWDQGDUGFHPHQWSODQWWKDWSURGXFHVWKRIFHPHQW

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WK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&
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
7KH KRW &2 VWUHDP REWDLQHG LQ WKH SUHFDOFLQHU FKDPEHU LV GLUHFWHG WR WKH FRPSUHVVLRQ XQLW  7KH &2
FRPSUHVVRU KDV EHHQ GHVLJQHG DV DPXOWLVWDJH WXUERFRPSUHVVRU ZLWK LQWHUPHGLDWH FRROLQJ DQG LV UHSUHVHQWHG LQ
)LJXUH7KLVLVDFRPPRQDUUDQJHPHQWIRU&2FRPSUHVVRUV7KHILQDOSUHVVXUHVLQDQ\VWDJHKDYHEHHQVHOHFWHG
LQRUGHUWRKDYHRXWOHWJDVWHPSHUDWXUHVEHORZ&7KHLQOHWWHPSHUDWXUHIRUHYHU\VWDJHKDVEHHQIL[HGWR&
DQG WKH DGLDEDWLF HIILFLHQF\ KDV EHHQ FRQVLGHUHG  $OWKRXJK LW KDV QRW EHHQ FRQVLGHUHG LQ WKLV PRGHO WKH
LQWHUPHGLDWHFRROHUVFRXOGEHVKHOODQGWXEHKHDWH[FKDQJHUVDQGWKHFRPSUHVVHG&2WKHUPDOHQHUJ\FRXOGEHXVHG
IRUSUHKHDWLQJWKHZDWHUXVHGLQWKH5DQNLQHF\FOH$IWHUWKHILIWKFRPSUHVVRUVWDJHDSXPSLVXVHGEHFDXVHWKH&2
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LVDOLTXLGDWWKDWKLJKSUHVVXUH7KHFRPSUHVVLRQDQGSXPSLQJSRZHUXSWREDUKDVEHHQFDOFXODWHGDQGDYDOXH
RI0:ZDVREWDLQHG,Q)LJXUHLVVKRZQWKHWHPSHUDWXUHDQGSUHVVXUHRIWKH&2VWUHDPDIWHUHDFKVWDJHRI
FRPSUHVVLRQDQGFRROHU


)LJXUH'HWDLOHGVFKHPHRIWKHPXOWLVWDJH&2FRPSUHVVRU

$VXEFULWLFDO5DQNLQHF\FOHVKRZQLQ)LJXUHLVXVHGWRREWDLQWKHUHTXLUHGSRZHUIRUFRPSUHVVLRQ$VWHDP
WXUELQHRIWKUHHERGLHVLVXVHG,QWKHKLJKSUHVVXUHERG\+37VWHDPLVIHGDW&DQGEDUFRPLQJIURP
WKH UHERLOHU DQG WKH VXSHUKHDWHU 7KH VWHDP OHDYHV WKH ILUVW ERG\ DW  & DQG  EDU DQG LV GULYHQ WR WKH ILUVW
UHKHDWHU7KHUHWKHVWHDPWHPSHUDWXUHULVHVXSWR&DQGWKHVWHDPLVIHGWRWKHPHGLXPSUHVVXUHERG\037
7KHVWHDPOHDYHVWKLVXQLWDW&DQGEDU$IWHUWKDWWKHVWHDPLVFRQGXFWHGWRDVHFRQGUHKHDWHUZKHUHLWLV
KHDWHGXSWR&DQGODWHUH[SDQGHGLQWKHORZSUHVVXUHERG\/37:KHQWKHVWHDPOHDYHVWKLV ODVWVWHS WKH
WHPSHUDWXUHKDVGURSSHGXSWR&WKHSUHVVXUHLVEDUDQGWKHYDSRXUIUDFWLRQ\LHOGV)LQDOO\WKLV
SDUWLDOO\FRQGHQVHGVWUHDP/37RXWOHW VWUHDP LVGULYHQ WR WKHFRQGHQVHUZKHUH LW LV FRPSOHWHO\FRQGHQVHG7KH
FRQGHQVHGZDWHULVFRPSUHVVHGIURPEDUWREDULQWKHFRQGHQVDWHSXPS&3SXPSDQGGULYHQWRWKHILUVW
ZDWHUSUHKHDWHU:3+7KHZDUPZDWHUOHDYHVWKHILUVWZDWHUSUHKHDWHUDW&DQGJRHVWRWKHPDLQSXPS03
SXPSZKHUHWKHSUHVVXUHLVLQFUHDVHGXSWREDU7KHSUHVVXULVHGZDWHULVDJDLQSUHKHDWHGLQWKHVHFRQGZDWHU
SUHKHDWHU:3+XSWR&DQGILQDOO\IHG WRWKHUHERLOHUZKHUHWKHZDWHULVHYDSRUDWHGDJDLQDQGFRQYHUWHG
LQWRVXSHUKHDWHGVWHDPDW&DQGEDU7KHQHWF\FOHSRZHULVWKHVXPRIWKHSDUWLDOSRZHUSURGXFHGLQWKH
WKUHHVWHDPWXUELQHVPLQXVWKHHQHUJ\UHTXLUHGIRUSXPSLQJ7KHWRWDOSRZHUH[WUDFWHGIURPWKLVF\FOHLV0:
ZLWKF\FOHHIILFLHQF\FOHDUO\KLJKHUWKDQWKHHIILFLHQF\REWDLQHGLQSXOYHULVHGIXHO3)SRZHUVWDWLRQVZLWK
VXEFULWLFDO5DQNLQHF\FOHVEHFDXVHWXUELQHVWHDPH[WUDFWLRQVIRUZDWHUSUHKHDWHUVKDYHEHHQDYRLGHGDQGDVHFRQG
UHKHDWHU KDV EHHQ LQFOXGHG 7KH SRZHU REWDLQHG LQ WKH 5DQNLQH F\FOH FRXOG EH XVHG WR SURGXFH HOHFWULFLW\ DQG
SURYLGHWKHHQHUJ\IRUWKH&2FRPSUHVVLRQV\VWHPWKH&2SXPSDQGWKH5DQNLQHF\FOHSXPSV,QDGGLWLRQWKHUH
DUH0:HWKDWFRXOGEHXVHGWRSURYLGHHQHUJ\LQRWKHUSODQWORFDWLRQV

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
)LJXUH6FKHPHRIVXEFULWLFDO5DQNLQHF\FOH


:KHQ DVVHVVLQJ WKH SUHYLRXV VFKHPHV LW LV QHFHVVDU\ WR KLJKOLJKW WKDW WKH DLP RI WKH SURFHVV LV WR DFKLHYH WKH
FDOFLQDWLRQRI&D&2IRUWKHSURGXFWLRQRI&D2WREHXVHGLQWKHFHPHQWSURGXFWLRQSURFHVVDQGQRWWKHSURGXFWLRQ
RI SRZHU 7KHUHIRUH PRVW RI WKH HQHUJ\ SURGXFHG LQ WKH FRPEXVWRU LV WUDQVIHUUHG WR WKH FDOFLQHU DQG RQO\ WKH
WKHUPDOHQHUJ\RI WKHJDV VWUHDPV LVXVHG IRUSRZHUJHQHUDWLRQ$SSURSULDWHHQHUJ\ LQWHJUDWLRQ LV IXQGDPHQWDO LQ
RUGHU WR SURGXFH H[WUD SRZHU WR FRPSHQVDWH IRU WKH HQHUJ\ GHPDQG RI WKH SURSRVHGSODQW DQG&2 FRPSUHVVLRQ
V\VWHPV ,Q DGGLWLRQ LQ WKLV SDUWLFXODU FDVH VWXG\ LW KDV EHHQ FRQVLGHUHG WKDW WKH FRPEXVWRU DQGSUHFDOFLQHU DUH
LQGHSHQGHQWXQLWV UHVSHFW WR WKHFHPHQWSURGXFWLRQ IDFLOLW\DQG WKDW WKHHQHUJ\ IRUSUHKHDWLQJVWUHDPV LVREWDLQHG
RQO\ IURP LQWHUQDO VWUHDPV LQVLGH WKH SURSRVHG SUHFDOFLQDWLRQ SURFHVV ,Q D UHDO SODQWPRVW OLNHO\ ERWK VHFWLRQV
&D2 FRPEXVWRU DQG SUHFDOFLQHU VHFWLRQ DQG FHPHQW SURGXFWLRQ VHFWLRQZRXOG EH IXUWKHU LQWHJUDWHG LQ RUGHU WR
VDYHIXHORUSURGXFHPRUHSRZHURUFHPHQW2QWKHRWKHUKDQGLQWKLVFDVHVWXG\WKHHQHUJ\IRUWKHSURGXFWLRQRI
KLJK SUHVVXUH VWHDP LQ WKH UHERLOHU KDV EHHQ REWDLQHG XVLQJ RQO\ WKH WKHUPDO HQHUJ\ RI WKH KRW JDV OHDYLQJ WKH
FRPEXVWRUDW&7KHWHPSHUDWXUHRIWKHJDVOHDYLQJWKHUHERLOHULV&DQGLWLVILQDOO\H[KDXVWHGXSWR
& LQ WKH DLU IXHO DQG &D&2 SUHKHDWHUV 7KH HQHUJ\ QHFHVVDU\ IRU UHKHDWLQJ WKH VWHDP DW WKH H[LW RI WKH KLJK
SUHVVXUH DQG PHGLXP SUHVVXUH WXUELQHV LV REWDLQHG IURP WKH WKHUPDO HQHUJ\ RI WKH &2 VWUHDP OHDYLQJ WKH SUH
FDOFLQHUDW&KRW&2VWUHDP$IWHUWKHJDVKDVSDVVHGWKURXJKERWKUHKHDWHUVUHKHDWHUDQGUHKHDWHUXQLWV
WKH&2WHPSHUDWXUHLVVWLOO&$VWKHLQOHWWHPSHUDWXUHRIWKH&2VWUHDPLQWKHFRPSUHVVRUVKRXOGEHEHOORZ
&WKHVWUHDPOHDYLQJWKHUHKHDWHUVLVXVHGWRSHUIRUPWKHSUHKHDWLQJRIZDWHUIRUWKH5DQNLQHF\FOH7KHILQDO
WHPSHUDWXUHRIWKH&2VWUHDPLV&EXWQRPRUHHQHUJHWLFLQWHJUDWLRQKDVEHHQFRQVLGHUHG

&RQFOXVLRQV
7KH SURFHVV DQDO\]HG LQ WKLV ZRUN VKRZV WKDW LW LV SRVVLEOH WR REWDLQ D &2 FRQFHQWUDWHG VWUHDP IURP WKH
FDOFLQDWLRQ RI OLPHVWRQH ZLWKRXW D ³&2 FDSWXUH´ UHDFWLRQ 7KLV LV SRVVLEOH ZKHQ WKH FRPEXVWRU DQG FDOFLQHU
FKDPEHUVDUHLQGHSHQGHQWDQGSDUWRIWKHKHDWJHQHUDWHGLQWKHFRPEXVWRUFKDPEHULVWUDQVIHUUHGWRWKHFDOFLQHUE\
KLJK WHPSHUDWXUH &D2 SDUWLFOHV FLUFXODWLQJ EHWZHHQ UHDFWRUV $VSHQ +\V\V VLPXODWLRQV KDYH SURYHQ WKDW WKH
FRPEXVWRUDQGWKHFDOFLQHULQWKLVFRQILJXUDWLRQFDQEHGHVLJQHGDVDGLDEDWLFUHDFWRUVDQGLWLVSRVVLEOHWRUHFRYHU
WKHHQHUJ\SURGXFHGLQWKHFRPEXVWRUWRSURGXFHRYHUKHDWHGVWHDP7KHVHWKHRUHWLFDOFDOFXODWLRQVKDYHVKRZQWKDW
ZKHQ D VXEFULWLFDO 5DQNLQH F\FOH LV XVHG DQG D PRGHUDWH WKHUPDO LQWHJUDWLRQ LV SHUIRUPHG WKHUH LV QR HQHUJ\
SHQDOW\RWKHUWKDQWKHSHQDOW\DVVRFLDWHGWR&2SXULILFDWLRQDQGFRPSUHVVLRQ,IWKHSURSRVHGSURFHVVZDVEXLOWWR
VXEVWLWXWHDFRQYHQWLRQDOSUHFDOFLQHULQVWDQGDUGFHPHQWSODQWVDVVHHQLQ)LJXUHLWZRXOGEHSRVVLEOHWRFDSWXUH
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XSWRRIWKH&2UHOHDVHGLQWKHFHPHQWPDQXIDFWXUHSURFHVVDQGDYRLGRIWKH&2HPLWWHGLQWKHRULJLQDO
FHPHQWSODQWDFFRUGLQJZLWKGDWDVKRZQLQ7DEOH


5HIHUHQFHV
 %0HW]2'DYLGVRQ3%RVFK5'DYH/0H\HU,QWHUJRYHUQPHQWDO3DQHORQ&OLPDWH&KDQJH)RXUWK
$VVHVVPHQW5HSRUW&OLPDWH&KDQJH0LWLJDWLRQ&KDSWHU&DPEULGJH8QLY3UHVV
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